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Abstract
We construct time dependent S-brane solutions in gauged and ungauged supergravities in
various dimensions. The supergravity solutions we find are all special cases of solutions
in gauged supergravities with symmetric potentials. We discuss some properties of these
solutions and their relation to topological black holes in anti-de Sitter spaces.
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1 Introduction
Time dependent solutions in string theory and supergravities have been of great interest
recently. Classical solutions of supergravity theories can be the starting point to analyze
questions of stability, particle creation and singularity resolution in string theory. It is
important to understand these issues better in order to apply string theory to cosmology.
A particular class of such solutions are called S-branes (for ‘spacelike’ branes) [1]. S-
branes describe a shell of radiation moving in from infinity and forming an unstable brane
which subsequently decays. Since the brane only exists for a finite time it is localized in
time and is therefore spacelike.
A concrete realization of this idea was developed by Sen in terms of open string
tachyon condensation in [2–4]. Recently various supergravity S-brane solutions were found
in [5–13] (For related earlier work see [14–17]). The ansatz for an S-p brane supergravity
solution in d dimensions has ISO(p + 1) × SO(d − p − 2, 1) symmetry. The first factor
corresponds to the symmetry of the (spacelike) worldvolume and the second factor to the
symmetry of the transverse lightcone. In the following we will only consider S-0 branes
with one dimensional worldvolume.
Note that all of these solutions (as well as the ones we find) have singularities. However
nonsingular S-brane solutions have been obtained recently in [18–21].
In this note we find S-brane solutions in gauged and ungauged supergravities. In
section 2 we review and discuss how to obtain S-brane solutions by analytically continuing
black hole solutions. In the case of black holes in AdS-space we point out a relation of
S-brane solutions to topological AdS black holes [22].
In section 3 the equations of motion for an S-brane in a theory with nontrivial scalars
and gauge fields in arbitrary dimensions are presented. In section 4 we present S-brane
solutions in a gauged supergravity where the scalars lie in a coset SL(n,R)/SO(n,R) and
the potential is given by a symmetric function of the scalars. The solutions are special be-
cause the metric, scalars and gauge fields are all expressed in terms of harmonic functions.
In section 5 to 7 we find simple solutions of some particular (un)gauged supergravities in
dimensions d = 5, 4 and 7 respectively. These solutions can be obtained from the solution
presented in section 4 by an identification of scalar and gauge fields.
All the solutions we find have similar properties: The reality of the solution imposes
1
constraints on the charges of the solution and the ‘nonextremality’ parameter. In the case
of gauged supergravity the S-brane solutions are asymptotically AdS and are related to
topological black holes in AdS.
2 Black hole solutions and S-branes in flat space and
AdS
Many S-brane and related time dependent solutions can be obtained by analytic contin-
uation of known static solutions. In this section we will review this method using some
simple examples which have been previously discussed in the literature [10–12]. We start
with the metric for the four dimensional Schwarzschild black hole.
ds2 = −(1− m
r
)dt2 +
1
1− m
r
dr2 + r2(dθ2 + sin2 θdφ2). (2.1)
A time dependent solution can be obtained from (2.1) by replacing
r → iτ, t→ ix, m→ im, θ → iθ, (2.2)
which gives
ds2 = − 1
1− m
τ
dτ 2 + (1− m
τ
)dx2 + τ 2(dθ2 + sinh2 θdφ2). (2.3)
The continuation turns the metric on the two sphere S2 into the metric onH2, the Poincare´
plane (or Euclidean AdS2). There is a coordinate singularity at t = m which defines a
horizon. Continuing the coordinates, one gets a static metric and a timelike curvature
singularity at t = 0. The Penrose diagram of this spacetime is the one of the Schwarzschild
black hole which is rotated by 90 degrees.
Another example is given by the Reissner-Nordstro¨m solution of Einstein-Maxwell
theory
ds2 = −(1− 2m
r
+
q2
r2
)dt2 + (1− 2m
r
+
q2
r2
)−1dr2 + r2(dθ2 + sin2 θdφ2),
Frt =
q
r2
. (2.4)
The analytic continuation is given by
r → iτ, t→ ix, m→ ±im, q → q, θ → iθ (2.5)
2
and produces the metric
ds2 = −(1∓ 2m
τ
− q
2
τ 2
)−1dτ 2 + (1∓ 2m
τ
− q
2
τ 2
)dx2 + τ 2(dθ2 + sinh2 θdφ2),
Fτx =
q
τ 2
. (2.6)
An extremal black hole obeys m = ±q. In this case analytic continuation (2.5) produces
a complex field-strength and the solution obtained is therefore unphysical. This indicates
a generic feature that the S-brane solutions obtained by analytic continuation are always
nonsupersymmetric, as expected from spacetimes without timelike or null Killing vectors.
The next example we discuss is a black hole in AdS5, whose metric is given by
ds2 = −(1− m
r2
+ r2)dt2 +
1
1− m
r2
+ r2
dr2 + r2(dθ2 + sin2 θdΩ22), (2.7)
where dΩ22 is the metric on the unit two sphere. As before one can obtain a real time
dependent solution from the above metric by performing the analytic continuation 1
r → iτ, t→ ix, θ → iθ, (2.8)
which should be associated with an S-brane in AdS. The analytically continued metric is
ds2 = (1 +
m
τ 2
− τ 2)dx2 − 1
1 + m
τ2
− τ 2dτ
2 + τ 2(dθ2 + sinh2 θdΩ22). (2.9)
There are coordinate singularities at τ 2
±
= 1
2
(1 ± √1 + 4m). For 0 > m > −1/4 there
are two horizons τ±, whereas for m > 0 there is only one horizon at τ+. For τ > τ+ the
metric becomes static and one gets
ds2 = −(−1− m
τ 2
+ τ 2)dx2 +
1
−1− m
τ2
+ τ 2
dτ 2 + τ 2dH23 . (2.10)
This metric is the ‘topological’ black hole solution [26–28], i.e. a black hole in AdS with
a hyperbolic (or quotients thereof) horizon. In contrast to the asymptotically flat case,
in AdS the analytic continuation (2.8) of a black hole with a spherical horizon does not
produce a new time dependent background but instead produces the inside of a black hole
with a hyperbolic horizon. Since the horizon is non-compact, this solution might have a
cosmological interpretation.
1A different analytic continuation was given in [23] relating the AdS BH to fluxbranes [24, 25]
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3 General Considerations
In this section we consider theories of d-dimensional gravity coupled to gauge and scalar
fields described by the general Lagrangian
e−1Ld = R − 1
2
Mij∂µφi∂µφj − 1
4
GIJF
I
µνF
µν J − l2P. (3.1)
Here Mij, GIJ and P are functions of the scalar fields φi. The Einstein gravitational
equations derived from (3.1) are given by
Rµν =
1
2
Mij∂µφi∂νφj + 1
2
GIJ
(
F IµλFν
λ J − 1
2(d− 2)gµνF
I
ρσF
ρσ J
)
+
gµν
d− 2 l
2
P. (3.2)
The variation of (3.1) with respect to the scalar and gauge fields gives, respectively, the
scalar equation of motion
1√
g
∂µ(
√
ggµνMij∂νφj)− 1
2
∂iMkl∂µφk∂µφl − 1
4
∂iGJKF
J
µνF
Kµν − l2∂iP = 0 (3.3)
and the equations of motion for the abelian gauge fields
Dµ(GIJF
µν J) = 0. (3.4)
For a solution we take the following ansatz for the metric
ds2 = −e2A(t)dt2 + e2B(t)dx2 + e2C(t)ds2d−2,k (3.5)
where ds2d−2,k = g¯abdx
adxb (a, b = 1, .., d−2) and the Ricci tensor for the metric g¯ab is given
by R¯ab = k(d− 3)g¯ab, with k = 1,−1, 0. We also take AIx(t) to be the only non-vanishing
component of the vector potentials. The non-vanishing components of the Ricci tensor
are then given by
Rxx = e
2B−2A(B′′ +B′2 −A′B′ + (d− 2)B′C ′),
Rtt = −(B′′ +B′2 − A′B′)− (d− 2)
(
C ′′ + C ′2 −A′C ′) ,
Rab =
[
e2C−2A(C ′′ − A′C ′ +B′C ′ + (d− 2)C ′2) + k(d− 3)
]
g¯ab. (3.6)
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The Einstein equations of motion (3.2) give for our ansatz
B′′ +B′ (B′ − A′ + (d− 2)C ′) = χ,
−(B′′ +B′2 − A′B′)− (d− 2) (C ′′ + C ′2 − A′C ′) = 1
2
Mij∂tφi∂tφj − χ,
C ′′ + C ′ (−A′ +B′ + (d− 2)C ′) + ke2A−2C(d− 3) = χ+ F
2
e−2B, (3.7)
where
χ =
1
2(d− 2)
(−(d− 3)e−2BF + 2l2e2AP) (3.8)
and F = GIJF ItxF Jtx. The equations of motion simplify with the following relations
e2B = fe−2(d−3)V , e2A =
e2V
f
, e2C = t2e2V ,
f = −k + µ
td−3
− l2t2e2(d−2)V , (3.9)
and one obtains from (3.7) that the scalar fields must satisfy
1
2
Mij∂tφi∂tφj = − (d− 2)
[
1
t
V ′ (d− 2) + V ′2 (d− 3) + V ′′
]
. (3.10)
We also obtain from (3.7) the following relation for the gauge fields
F = −2(d− 2)e−2(d−3)V
[
k
(
V ′′ +
V ′
t
(d− 2)
)
− µ
td−3
(
V ′′ +
1
t
V ′
)]
. (3.11)
Note that the l2 drops out in the expression for the gauge fields and that the scalar fields
are independent of the parameters µ and k.
As a special case, we consider theories with trivial scalars, i.e., Einstein Maxwell theory
with a potential (negative cosmological constant) P = −(d−2)(d−3). In these cases, we
obtain from (3.10)
V ′′ +
V ′
t
(d− 2) + V ′2 (d− 3) = 0. (3.12)
The above equation can be solved by:
eV =
(
1 +
q
td−3
) 1
d−3
. (3.13)
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When substituted in (3.11), this solution gives
F = 2(d− 2) (d− 3) q (kq + µ)
t2d−4
(
1 + q
td−3
)4 . (3.14)
Note that reversing the sign of l2 gives solutions in d-dimensional de Sitter Einstein
Maxwell theories. These general solutions were considered in [22].
For theories with non-trivial scalars, one has to solve a more complicated set of equa-
tions. A natural ansatz is to express V and the gauge fields in terms of harmonic functions.
Equation (3.10) can then be used to determine the scalar fields in terms of the harmonic
functions. However for a general potential the scalar fields will not solve the other equa-
tions of motion. In what follows we will analyze special cases of gauged supergravity
theories in which the harmonic ansatz works.
4 Symmetric potentials
In this section we consider solutions of a gauged supergravity where the scalars parame-
terize the subspace SL(N,R)/SO(N,R) of the coset manifold of maximal gauged super-
gravity 2. The Lagrangian in dimension d is given by
e−1 Ld = R− 1
2
(∂~ϕ)2 − 1
4
GIJF
I
µνF
µν J − l2P , (4.1)
where the potential P is a symmetric potential given by
P = −(d − 3)
2
8
(
(
N∑
I=1
XI)
2 − 2
N∑
I=1
X2I
)
. (4.2)
We consider theories with gauge kinetic term given by
GIJ =
1
(XI)2
δIJ . (4.3)
The N scalars XI are subject to the constraint
N∏
I=1
XI = 1 . (4.4)
2Domain wall solutions in these theories were discussed in [29].
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The constrained scalars XI are parameterized in terms of (N − 1) independent dilatonic
scalars ~ϕ as follows
XI = e
−
1
2
~bI ·~ϕ , (4.5)
where the ~bI are the weight vectors of the fundamental representation of SL(N,R), sat-
isfying
~bI ·~bJ = 8δIJ − 8
N
,
∑
I
~bI = 0 , (~u ·~bI)~bI = 8~u . (4.6)
The vector ~u is an arbitrary N -vector. The above relations allow ~ϕ to be determined in
terms of XI
~ϕ = −1
4
∑
I
~bI logXI . (4.7)
We take the same ansatz for the metric as in the previous section
ds2 = fe−2(d−3)V dx2 + e2V
(
−dt
2
f
+ t2ds2d−2,k
)
. (4.8)
We find that the Einstein equations of motion admit solutions given by
e2V =
∏
(HI)
1
2(d−2) , f = −k + µ
td−3
− l2t2e2(d−2)V ,
XI =
1
HI
∏
J
(HJ)
1
4(
d−3
d−2) =
1
HI
e(d−3)V ,
F Ixt =
(d− 3)
H2I t
d−2
√
(kq2I + µqI),
HI = 1 +
qI
td−3
. (4.9)
provided the following relation holds
~bI .~bJ = 8δIJ − 2
d− 3
d− 2 . (4.10)
It follows from the first equation in (4.6) that N = 4(d− 2)/(d− 3). Since N and d have
to be integers, this relation holds for d = 4, 5, 7, where N = 8, 6, 5 respectively.
We now turn to the scalar equation of motion which for our ansatz reads
−1
4
∂~φGJKF
J
µνF
Kµν +
1√
g
∂t(
√
ggtt∂t~φ)− l2∂~φP = 0. (4.11)
Using the fact that
∑
I
~bI = 0, as well as
∂XI
∂~φ
= −1
2
~bIXI , it is easy to show that the scalar
equation of motion is satisfied for the scalar potential given in (4.2).
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5 Five dimensional N = 2 gauged supergravity
Here we will consider the five dimensional supergravity theory obtained from dimension-
ally reducing type-IIB supergravity on S5. This theory has three abelian vector multiplets
(including the graviphoton). The scalars XI = S, T, U of this theory satisfy the constraint
X1X2X3 = 1 and thus the theory has two independent scalar fields. Taking X1, X2 as the
independent variables, the potential for this theory is given by
P = −4
( 1
X1
+
1
X2
+X1X2
)
. (5.1)
The action can be written in the form (3.1) with
Mij =
(
2
X21
1
X1X2
1
X1X2
2
X22
)
, GIJ =


1
X21
0 0
0 1
X22
0
0 0 X21X
2
2

 .
Here we have ignored a Chern-Simons term which is not relevant for our solutions. Note
that if we write XI = e
−
1
2
(~aI. ~ϕ) with
~a1 =
(
2√
6
,
√
2
)
, ~a2 =
(
2√
6
,−
√
2
)
, ~a3 =
(
− 4√
6
, 0
)
, (5.2)
then the kinetic term for the scalar fields takes the canonical form −1
2
(
∂~φ
)2
.
The ansatz for S-brane metric is
ds2 = e−4V (t)f(t)dx2 − e
2V
f(t)
dt2 + e2V t2(dθ2 + sinh2 θdΩ22), (5.3)
where e6V and f are given by
e6V = h1(t)h2(t)h3(t), f(t) = 1 +
µ
t2
− l2t2e6V . (5.4)
and hI , I = 1, 2, 3, is a harmonic function given by
hI(t) = 1 +
qI
t2
. (5.5)
The scalars and the gauge field-strength can be expressed as
XI =
e2V (t)
hI(t)
, F Itx =
2
hI(t)2
q˜J
t3
. (5.6)
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All equations of motion will be satisfied if the following relation between qI , q˜i holds
(q˜I)
2 = −q2I + µqI , (5.7)
which can be represented as
qI = µ sin
2 βI , q˜I = µ sinβI cos βI . (5.8)
Note that (5.7) implies that it is impossible to have an extremal solution (where µ = 0)
with real q˜I , i.e. real gauge fields.
The zeros of the function f(t) given in (5.4) determine the location of the horizon.
Continuation past the horizon produces a static metric, which can be identified with a
topological black hole solution of the gauged supergravity. This is similar to the case in
the simple five dimensional AdS black hole discussed in section 2.
Setting the coupling l = 0 in the action gives an ungauged N = 2 supergravity. The
S-brane solution we have found in the gauged supergravity is also a solution in this limit,
giving an S-brane in asymptotically flat space. This solution generalizes the S-brane
related to the RN black hole found in [1, 10, 11]. The time dependent metric (5.3) has a
horizon at t = 0. Continuing the coordinates past the horizon produces a static spacetime
with a timelike curvature singularity. The causal structure of the spacetime is very similar
to the metric (2.3).
The solution can be related by analytical continuation to the black hole solution found
in [30]
τ → ir, x→ it, q˜I → iq˜I , θ → iθ. (5.9)
The continued charges satisfy the condition
q˜2I = q
2
I + µqI (5.10)
which can be solved by
qI = µ sinh
2 βI , q˜I = µ sinh βI cosh βI . (5.11)
Note that for the black hole solutions, it is possible to obtain extremal solutions by setting
µ = 0 while maintaining the reality of the gauge field.
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6 A gauged supergravity in four dimensions
The Kaluza Klein reduction of eleven dimensional supergravity on S7 gives rise to N = 8,
d = 4 gauged supergravity with gauge group SO(8). There exists an abelian truncation
with four gauge fields AI , and four scalars XI satisfying the constraint X1X2X3X4 = 1
[31–33]. If we choose the independent scalars to be X1, X2 and X3, the potential of the
gauged theory will take the form
P = −
(
X1X2 +X1X3 +X2X3 +
1
X1X2
+
1
X1X3
+
1
X2X3
)
. (6.1)
The metrics Mij and GIJ are given by
Mij =


2
X21
1
X1X2
1
X1X3
1
X1X2
2
X22
1
X2X3
1
X1X3
1
X2X3
2
X23

 , GIJ =


1
X21
0 0 0
0 1
X22
0 0
0 0 1
X23
0
0 0 0 X21X
2
2X
2
3

 . (6.2)
Note that if we write XI = e
−
1
2(~aI .~φ) with
~a1 = (1, 1, 1) , ~a2 = (1,−1,−1) ,~a3 = (−1, 1,−1) , ~a4 = (−1,−1, 1) ,
then the kinetic term of the scalar fields takes the canonical form.
The ansatz for the S-brane metric is
ds2 = e−2V (t)f(t)dx2 + e2V
(
− 1
f(t)
dt2 + t2(dθ2 + sinh2 θdφ2)
)
, (6.3)
where
f = 1 +
µ
t
− l2t2e4V , e4V (t) = h1(t)h2(t)h3(t)h4(t). (6.4)
hI is a harmonic function given by
hI(t) = 1 +
qI
t
. (6.5)
The scalars and the gauge field-strength can be expressed as
XI =
eV
hI
, F Itx =
q˜I
h2I(t)t
2
. (6.6)
The equations of motion will be satisfied if the following relation holds
(q˜I)
2 = −q2I + µqI . (6.7)
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7 A gauged supergravity in seven dimension
The Kaluza Klein reduction of eleven dimensional supergravity on S4 gives rise to a d = 7
gauged supergravity with gauge group SO(5) [34,35]. It is possible to truncate the theory
to an abelian U(1)2 subgroup, with two gauge fields AI , I = 1, 2 and two scalars Xi,
i = 1, 2.
The metrics Mij and GIJ and the potential are given by
Mij =
(
3
X21
2
X1X2
2
X1X2
3
X22
)
, GIJ =
(
1
X21
0
0 1
X22
)
,
P = −16X1X2 − 8
(
1
X1X22
+
1
X2X21
)
+
2
(X1X2)
4 . (7.1)
Like in four and five dimensions, the kinetic term for the scalar fields take the canonical
form if we write Xi = e
−
1
2(~ai.~φ) with ~a1 =
(√
2,
√
2
5
)
, ~a2 =
(
−√2,
√
2
5
)
.
The ansatz for the S-brane solution is
ds2 = e−8V (t)f(t)dx2 + e2V
(
− 1
f(t)
dt2 + t2(dθ2 + sinh2 θdΩ24)
)
,
f(t) = 1 +
µ
t4
− l2t2e10V , e10V (t) = (1 + q1
t4
)(1 +
q2
t4
),
X1 = e
4V (1 +
q1
t4
)
−1
, X2 = e
4V (1 +
q2
t4
)
−1
,
F 1tx = 4
q˜1
t5
(1 +
q1
t4
)
−2
, F 2tx = 4
q˜2
t5
(1 +
q2
t4
)
−2
. (7.2)
The equations of motion will be satisfied if the following relation holds
(q˜I)
2 = −q2I + µqI , I = 1, 2. (7.3)
Note that the condition on the charges in this and the previous section is exactly the
same as in five dimensions (5.10). The solutions share the same structure and properties:
For example, an analytic continuation (5.9) relates the S-brane solutions to the black hole
solutions found in [31].
8 Discussion
In this paper we have considered S-brane solutions of gauged and ungauged supergravity
theories in various dimensions. The solutions have a close relationship with black holes
11
and can be obtained by an analytic continuation from static black hole solutions. This
analytic continuation modifies the charge parameters and the relation (5.7) implies that,
for the S-brane solutions, there exists no ‘non-extremal’ limit which keeps the gauge fields
in the solution real. This is in agreement with the expectation that S-brane solutions
cannot be supersymmetric since they do not posses timelike or null Killing vectors. 3
In the bosonic action of the gauged supergravities the only term which is produced
by the gauging is the scalar potential. In the limit l → 0 the gauged supergravity goes
over to an ungauged supergravity. In this limit the solutions which we presented go over
to S-branes in asymptotically flat space. They generalize known S-brane solutions [9]
since they have both nontrivial gauge and scalar fields. The solutions have a horizon at
t = 0 which separates the time dependent S-brane spacetime from a static spacetime.
In the static part of the spacetime there is a timelike curvature singularity. In [9] the
timelike singularity in the S-brane spacetime was interpreted as a negative tension object.
The supergravities we have considered have a natural interpretation as compactifications
of string theory or M theory. It would be interesting to check whether the singularity
can be identified with an orientifold plane in the full string theory. It might also be
interesting to investigate the possibility of nonsingular S-brane solutions by constructing
di-hole solutions [38] in the supergravity theories we have considered and analytically
continuing them along the lines of [18].
The apparent similarities for the three S-brane solutions we have presented for the
gauged supergravities in d = 4, 5, 7 lie in the fact that they can be obtained from the
general solution of the gauged supergravity with symmetric potentials presented in sec-
tion 4. This can be done by suitable identification of gauge and scalar fields. Such an
identification has been discussed in [29] in the study of domain wall solutions. It would
be very interesting to generalize the solutions for the symmetric scalar potential to more
general gauged supergravity theories. It is expected that the simple harmonic ansatz will
not work in the general cases and that the solutions will be more complicated. It would
be interesting to investigate this further and in particular to find a criterion for when a
harmonic ansatz will work.
3However, we note that upon the replacement of l by il, our solutions become relevant to the theories
of de Sitter supergravity [36] which were obtained from the reduction of IIB* and M* theory [37]. Note
also that in these models, time dependent ‘extremal’ solutions are possible.
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The S-brane solutions in gauged supergravities we have found possess the property
that continuation beyond the horizon relates them to topological black hole solutions in
AdS. In this respect it might be interesting to study the AdS S-brane solutions from the
point of view of a dual CFT. It would also be interesting to lift the solutions to ten and
eleven dimensions [31] and study their properties. We leave these questions for future
work.
Acknowledgments
MG would like to thank H. Lu and C. Pope at TAMU for hospitality and useful con-
versations at initial stages of this work. The work of MG is supported in part by NSF
grant 0245096 and the work of WS is supported in part by NSF grant PHY-0313416. Any
opinions, findings and conclusions expressed in this material are those of the authors and
do not necessarily reflect the views of the National Science Foundation.
References
[1] M. Gutperle and A. Strominger, “Spacelike branes,” JHEP 0204 (2002) 018
[arXiv:hep-th/0202210].
[2] A. Sen, “Rolling tachyon,” JHEP 0204 (2002) 048 [arXiv:hep-th/0203211].
[3] A. Sen, “Tachyon matter,” JHEP 0207 (2002) 065 [arXiv:hep-th/0203265].
[4] M. Gutperle and A. Strominger, “Timelike boundary Liouville theory,” Phys. Rev.
D 67 (2003) 126002 [arXiv:hep-th/0301038].
[5] C. M. Chen, D. V. Gal’tsov and M. Gutperle, “S-brane solutions in supergravity
theories,” Phys. Rev. D 66 (2002) 024043 [arXiv:hep-th/0204071].
[6] M. Kruczenski, R. C. Myers and A. W. Peet, “Supergravity S-branes,” JHEP 0205
(2002) 039 [arXiv:hep-th/0204144].
[7] S. Roy, “On supergravity solutions of space-like Dp-branes,” JHEP 0208 (2002) 025
[arXiv:hep-th/0205198].
13
[8] N. Ohta, “Intersection rules for S-branes,” Phys. Lett. B 558, 213 (2003)
[arXiv:hep-th/0301095].
[9] C. P. Burgess, F. Quevedo, S. J. Rey, G. Tasinato and I. Zavala, “Cosmologi-
cal spacetimes from negative tension brane backgrounds,” JHEP 0210, 028 (2002)
[arXiv:hep-th/0207104].
[10] F. Quevedo, G. Tasinato and I. Zavala, “S-branes, negative tension branes and cos-
mology,” arXiv:hep-th/0211031.
[11] L. Cornalba and M. S. Costa, “A new cosmological scenario in string theory,” Phys.
Rev. D 66 (2002) 066001 [arXiv:hep-th/0203031].
[12] L. Cornalba, M. S. Costa and C. Kounnas, “A resolution of the cosmological singu-
larity with orientifolds,” Nucl. Phys. B 637 (2002) 378 [arXiv:hep-th/0204261].
[13] N. S. Deger and A. Kaya, “Intersecting S-brane solutions of D = 11 supergravity,”
JHEP 0207 (2002) 038 [arXiv:hep-th/0206057].
[14] A. Lukas, B. A. Ovrut and D. Waldram, “Cosmological solutions of type II string
theory,” Phys. Lett. B 393 (1997) 65 [arXiv:hep-th/9608195].
[15] A. Lukas, B. A. Ovrut and D. Waldram, “String and M-theory cosmological solutions
with Ramond forms,” Nucl. Phys. B 495 (1997) 365 [arXiv:hep-th/9610238].
[16] H. Lu, S. Mukherji and C. N. Pope, “From p-branes to cosmology,” Int. J. Mod.
Phys. A 14, 4121 (1999) [arXiv:hep-th/9612224].
[17] H. Lu, S. Mukherji, C. N. Pope and K. W. Xu, “Cosmological solutions in string
theories,” Phys. Rev. D 55 (1997) 7926 [arXiv:hep-th/9610107].
[18] G. Jones, A. Maloney and A. Strominger, “Non-singular solutions for S-branes,”
arXiv:hep-th/0403050.
[19] J. E. Wang, “Twisting S-branes,” arXiv:hep-th/0403094.
[20] G. Tasinato, I. Zavala, C. P. Burgess and F. Quevedo, “Regular S-brane back-
grounds,” JHEP 0404 (2004) 038 [arXiv:hep-th/0403156].
14
[21] H. Lu and J. F. Vazquez-Poritz, “Non-singular twisted S-branes from rotating
branes,” arXiv:hep-th/0403248.
[22] J. T. Liu and W. A. Sabra, “Charged configurations in (A)dS spaces,” Nucl. Phys.
B 679 (2004) 329 [arXiv:hep-th/0307300].
[23] H. Lu, C. N. Pope and J. F. Vazquez-Poritz, “From AdS black holes to supersym-
metric flux-branes,” arXiv:hep-th/0307001.
[24] M. S. Costa and M. Gutperle, “The Kaluza-Klein Melvin solution in M-theory,”
JHEP 0103, 027 (2001) [arXiv:hep-th/0012072].
[25] M. Gutperle and A. Strominger, “Fluxbranes in string theory,” JHEP 0106, 035
(2001) [arXiv:hep-th/0104136].
[26] D. Birmingham, “Topological black holes in anti-de Sitter space,” Class. Quant.
Grav. 16 (1999) 1197 [arXiv:hep-th/9808032].
[27] R. B. Mann, “Pair production of topological anti-de Sitter black holes,” Class. Quant.
Grav. 14 (1997) L109 [arXiv:gr-qc/9607071].
[28] L. Vanzo, “Black holes with unusual topology,” Phys. Rev. D 56 (1997) 6475
[arXiv:gr-qc/9705004].
[29] M. Cvetic, S. S. Gubser, H. Lu and C. N. Pope, “Symmetric potentials of gauged
supergravities in diverse dimensions and Coulomb branch of gauge theories,” Phys.
Rev. D 62 (2000) 086003 [arXiv:hep-th/9909121].
[30] K. Behrndt, M. Cvetic andW. A. Sabra, “Non-extreme black holes of five dimensional
N = 2 AdS supergravity,” Nucl. Phys. B 553 (1999) 317 [arXiv:hep-th/9810227].
[31] M. Cvetic et al., “Embedding AdS black holes in ten and eleven dimensions,” Nucl.
Phys. B 558 (1999) 96 [arXiv:hep-th/9903214].
[32] M. J. Duff and J. T. Liu, “Anti-de Sitter black holes in gauged N = 8 supergravity,”
Nucl. Phys. B 554 (1999) 237 [arXiv:hep-th/9901149].
15
[33] W. A. Sabra, “Anti-de Sitter BPS black holes in N = 2 gauged supergravity,” Phys.
Lett. B 458, 36 (1999) [arXiv:hep-th/9903143].
[34] M. Pernici, K. Pilch and P. van Nieuwenhuizen, “Gauged Maximally Extended Su-
pergravity In Seven-Dimensions,” Phys. Lett. B 143, 103 (1984).
[35] P. K. Townsend and P. van Nieuwenhuizen, “Gauged Seven-Dimensional Supergrav-
ity,” Phys. Lett. B 125, 41 (1983).
[36] J. T. Liu, W. A. Sabra and W. Y. Wen, “Consistent reductions of IIB*/M* theory
and de Sitter supergravity,” JHEP 0401, 007 (2004) [arXiv:hep-th/0304253].
[37] C. M. Hull, “Timelike T-duality, de Sitter space, large N gauge theories and topo-
logical field theory,” JHEP 9807 (1998) 021 [arXiv:hep-th/9806146].
[38] R. Emparan, “Black diholes,” Phys. Rev. D 61 (2000) 104009
[arXiv:hep-th/9906160].
16
